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achievement test, and an^^f^^n^f whales, an 

instructional time for eacra^n,'^^ ^^"^^^^^""^1^^. The amount of 
that homogeneous lorLImv aroLf' recorded. Results revealed 

tne other thre. groups whlL^hHiff'^' significantly less than 
nigh awiity students in hom^eneouf fnd I!!: ""'^"^^ achievement of 
statistically significant. H^Seneouriow I^f??!"'^"' 
consistently used more instru^tTon!? ability groups 

Whereas homogeneous JLh fbf^f^ ^^"'^ ^^her groups, 
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C(x^)€5ative Group Ccmiposition 



Abstract 



•nus study examined the relative effectsof homogeneous versus hetpograeousabm^ 

SSStSfSSt^sns»«of high *ui^, ^s'-^^^^.^rs^ 

Sotm wb not siatistically signinainL HoroogencioiB low •bility groups «>^5*^"^,'^^"~5 
SSitaS Si Ihe other mops, whereas hoiiK)ge«om high aMity groups used the teisi <moml ct 
Z^^^l^^^t^^^o«m gtoups had sigittficantty belter aaitude than thet h.gh 
SSS»^Z^.t^atio»f»^colIalK^ n videodiscs sred^cussed. 
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The Impact of Cooperative Groep Compositioo od StodeBt Performance 
and Attitudes Doriag Interactive Videodisc Instractioo 

Educators have systematk»Ily attempted to dcvekv new techniques mi technologies for providing 
effective instnKrtkxi for all feamers. Much (tf ttese effcsts have resulted in individualized insmK:Uon that 
idjustsibeinstnictioiialseqiiracetodiec^ Hoi^v^, the potential 

fof individualized instnK:ti(»i may be limited due to tlte difficulties associated with identifying individual 
differ»»» and tr»i^ijif theoi into instnictksoal 

FtirthOTncfe, iiKtividtialized instnKtk^ An impc^twt s}K»fccming is that 

individoaliz^ion dtoi impl^ i^riitfioL Woridng ak^ for long perkxis may cause boreAm, frustration, and 
anxiety. As a cc«seqi»nce of this stcnte ai^Ht»Ji, sw^ may think tl^ fearning is impersroal. SeccHidly, 
individualized instr^tim does not allow stents to interact with and team frcm each cHber because it limits 
students to the resources [novided by the learning environment Hnally* imUvidualistic u^ of emerging 
intraactive technologks ^h as ccmputm and victeodi^s grratly iiK:rea$e$ design and utility ccms. Fnancial 
implications aie particularly obvicms whoi in^riKrticm require a work statical fOT each learner (Hooper & 
Hannafm, 1991; Johnson & Johnson, 1986). 

It seems that coc^rative kascmng has the pcHendal to overcmtc tlK^^ limitations. C^lson and Falk 
(1999), for examine, colluded th^ co(^>^ative ffoups can succes^uUy intonactive videodiscs and peifomi 
better thai those wcHking alone* Noell aid Clamine (1989) i»Ji(»ted that coopwative videodisc learning may 
be mwe effkfcnt ihm individualistic use of this technotogy, Atldns md Blissm (1989) reported thm audents 
in small groups spmt tniKb of tl^ tin^ fc^ intam:ting with partners. Similar results have been reported for 
ownputer-based coqicanative l^tfning (DaltOT, Hannafm, & Hoc^, 1989; JdmscHi, Skcwni, & Jcrfmscm, 1980; 
King, 1989; Mevarech, Silber, & Fine, 1991). MOTeover, comiHehensivc research reviews show that the 
benefits of coc^jerative learning are not limited to Khievemait effects. TTiere is stnxig research evidence 
^mOTstrating the affective bCTcfits of wwldng in coc^wrative groups (Jc^nscMi & Johnson, 1989; Newmann 
& Thompson, 1987; Rysavy & Sales, 1991; Sharan, 1980; Slavin, 1991; Webb, 1988), 

In addition to establishing the efficacy of coqperaiive learning fcff tedmology-based instrwtion, the 
researctos must identify factcHs which mflumce the ^ectiveness learning in small groups. One of these 
f«:tors is group compositicm with regard to student ability. Cooperative learning usually involves 
heterogemous grouping. That is« grouf^ are fcrn^^ by combining suidents 0{ 6is(^rm ability, gender, and 
ethnic background. However, tl^re is cOTsicferable disagreement regarding the effects of teterogeneous 
grouping on perfcKmance and attitudes of students repesenting different abilities. 

Advocates of heterogene(His grouping claim that th^ might be some impcHtant advantages to having 
students from different abilities wwk together on cooperative ta^s. They argue that vvhile high ability 
students benefit frrai {Koviding explanations to parUK^rs, low ability students benefit frc»n tt^ increased 
opportunities fix stqqxm and encouragement Tti^ results of sane experimoital studies ^wed that students 
of all abilities beneHtted from f^trticipating in a heterogeneous coc^rative group compared to students of 
similar ability who wcHted al^e (Dalton, Hannafin, & Hot^JW't 1989; Gabbcrt, Johnscra, & Jcrfinson, 1986; 
Hooper & Hannafin, 1988; Jdmscm, Johnson, Roy, & Zaidman, 1985; Johnson, SkcHi, & Johnson, 1980; 
Yager, Johnson, Johnson, & Snido", 1986). 

Critics claim that hetwogeneous grouping iwHnotes personal gains at the expense of others. Hill 
(1982) indicated that the perfomance of high ability students <m complex tadcs may be detrimentally affected 
by medium md low i^ility students. Beai^ and Lemke (1971), however, found that high ability students 
benefitted more from heteroger^cMis gnniping. Slavin (1983) laiggested that heterogeneous grouping may 
offer few benefits to low ability students because they are simply given the cmect answers and do not learn 
skills iMxessary to achieve wh^ wc^ng alone, (joldmw (196S), m the other hand, repented that students 
working with partrm of higher abilities performed better than those woiting with partners of similar or 
low^ abilities. Swing and I^terson (1982) found that peer inter^tion in mixed groups enhanced the 
^hievemait of high and low ability learners, but did not have any affect on the petfc»nmance of medium 
ability sttKfents. WeM> (1982) reached a similar conclusion that av^ge stuifents in homogeneous groups 
showed higher »:hievement and received more explanations than average students in heterogeneous groups. 

In shcHt, the results of (xxTporative learning studtes which examined tl^ effects of ability on student 
perfcsmance and attitudes are incoiKlusive. More research is needed to clarify this uncertainty. The present 
study attemiKed to extend these findings by (tetermining whether intcx^tive videodisc instruction can be 
completed as effectively in a mixed small groiq> as in a uniform ability group. 
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More Specifically, the following questions were atWressed in this study: (l)Whatisthe impactof 
heten)gei»<ws awl toDDognieous ability grmifring on achievement of stiKtents wcffking cooperatively an a 
science task; (2) Does heterogeneous or honK^eneous alHlity grouping influ^ice differently the amount of 
time spent in a cotqjerative group; and (3) How do hetero^neous and hanogeneous rf)ility grouping affect 
lOudenttfiitudes toward detivery syslem. s^ject matta, and group woric 

Method 

A samite of 80 fourth through sixth gracte stiKients selected fnxn a rural school distrkt in Minnesota 
paiicipated in tte suuly. CX this t«al number, 36 (45%) were mates and 44 (55%) were females. The sample 
included 20 (25%) fourth graders, 32 (40%) fifth graders, and 28 (35%) sixth graders. Equal number of 
subjects were randtxnly assigned to treatmoits; stratifted for id)iUty, geiKSer, md ethnic background. 

MaffriaH 

Lesson cotuent. Subjects have compI«ed a tevcl n interactive videodisc tessOT about whales. The 
basic lesson included fair segnwnts: (a) chaaitcristrcs of wliates; (b) kinds q£ whate; (c) behavior of whales; 
and (d) whales and peqple. E^h lesscm segment ccmtaimd {Mesentati<Mi seqiK»K;es ukI relevant embedded 
qtKStions. llw tesswi began by di^laying a title scr^ with directions. Learners woe then presented a main 
m«iu showing each of the four segmer/is. Once a segment was chosen, students could ikk exit until that 
partkular segment had been cwnpletec However, Icamers could watch a segment as many times as they 
wished. 

Pretest. Students' composite scares on Iowa Test of Basic Skills were used for assigning them 
into high ami low ability groups. The nwdian score for the overall group was taken as it» cut-off point. 
High ability students were defmed as tho« with cwnbined scwik above the median, while students with 
combined scraes betow the median were defmed as low ability. As a way of reducing the classification error, 
middle 10% of the students (those falling between 45th and 55th percentile) were not mcluded. 

Posttest. The achievement poatcst contained 40 items divided amc«ig 10 tnic/falsc, 25 muIUple- 
cboice. and 5 matching qi»^ons. The KR-20 reli^ility coefficient f« this test was .74, with an average 
item difficulty of .70. A typical item on the posttest was: "Mother whales feed or nurse their young with (a) 
shrimp, (b) milk in their bodies, (c) moss". 

AttUude Questionnaire. This instrument measured stwtents' reactions to cooperative learning. It 
included 27 Likert-type items divicted equally among three categories: attituctes toward delivery system, 
attitudes toward subject matter, and attiuides toward group work. Possible refuses ranged from "Strongly 
Agree" to "Strongly Disagree". The Coefficient Alpha reliability for the questionnaire was .82. A typical 
item m this instnunent was: "I feel more comfortable working in a small group than wcMicing alone". 



Based iqxKi their ability scchics, studonits ramkHnly assigr^ to bcnnogeneous aikl hetemgcneous 
cooperative groups. Each l^terogeneoiis group had two high and two low ability members, while c^h 
hcmiogeneous group hal four students of Priw to the ^y, all subjects particii^tcd in two 

training sextons on co(^)erative learning* Stuctents reccmied the time befcne staiting the lesscm, and again 
upon completion. Following the instruction, they responded to an achievement pc^ttest and an attitude 
qi^^onnake on individual basis. The entire exprnmont lasted ahnit two h(Mirs icx e^h stuctent Subjects 
wxz excused finom their classes during the experiment and given a ttAen reward for i^cip^g in the study. 

Cooperation Training. Tte main purpose of this training activity was to help surfOTts become better 
coc^KiBtive learners on the study ta^. Two training ^^ons were ccsulucted ov^ two cmsecutive days. 
Partkipants completed several exercises emj^biasizing tte bask: prithriples of coc^jerattve learning. Fir^, the 
""Magic Triangle** exercise (Johnson, Johnscm, & Holubec, 1991) required students to fir d the maximum 
number of c^nb^ided triangles in a big one* Sraie studoits ccmpleted this exercise in small groups, white the 
<Mhers wcHiced iwlividually. The result was overwhelmingly better aiccess rate for those wcviung together in 
small grmps* This helped tte students draw the conclusion that working together can be nK>re einTective than 
wwidng alofie. The students then collaborated in small teams to wcsk c« a rule-generation exercise for 
groups of similar figiu-es. The rules to be generated ranged from fairly easy to very complex. Successful 
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teams shsed th^ir answers ami str^^ies 11^ class discus^cmtten focused cm specify 

behavKH^ diat were tel^ul (e^. esqdainmg) and l^pfol (e.g. teasing). 

Tliesecomi day of training activities Tliis 
game emfrfsasii^ tte miportaiKx c£ positii^ inten^midefl^ amcmg membas of a coG^»ative group. Each 
froiv was givra[^oes(rf^tmdcen circles. Tte ta^ was to fcsm at teast one conpl^ ciicle f^ 
ofthegroiip.bmthe^i^tshadtDexchffii^p^cesvoiia^^ Tbe Sucfems wm^ also 

instnK^^wA to talk iffHlt^cHh^' pieces imtess 00^ Tlmgainef(RmlttegftMq>m€inbentopooiand 
diare their leacmices in acami|>lidi^ the mimial goal. Tte fraitb exoctse was diout conecting some 
gmmmar emss in a short psag)rq>h. Such an exorcise pioviited the stiKfents with additicmal of^KHtunities to 
jviKtice coopoative ddlls on a scNxd-related task. Finally, tt^ stiKtoits wem asked to discu» the strengths 
md weaknesses of their group wtsk listing five advmtages and disadvamag^ ^ ^mking togetf^. 

Tremmnt. Studwts (^{^eted a tevd n interactive victeodisc sc^e^ Each 
tutoriat-Ukepre$a»tation^niaitwasf(^k)wedbyiHacts:e^ Before le^XMidii^ to e^quesdcm, the 

students di^ussed the q>tions and attempted to reach a cmsensus about tte answo*. Following their 
reqxmse, they lecdved feedback. Wt») the answer was correctt they w^ineseotedaf^^ 
po^iiessed to tl^ i^xt itmi. If iiK^cffrecu however, ite studtots were given a seccNid chance. After two 
inccHiect responses, the review of ^ relevant lessOT s^ment was aut<miatk»Ily imvi(fed. Grcnq) members 
watcl^ the review and discussed it cme m(^ time. Wt^ tf^ have ccmipleted a segment, the main menu 
was displayed and the grcMip members selected the segment they wanted to study. Upon completion of the 
fesson, the sttKknts respc»Kled to ti^ achievement posttest and the attiUKfe qti^sticKinaire individually. 

Design and Data Analvsis 

The stiKly emptoycd a 2 by 2 randOTiized Wock design. The first fector was the type of grouping 
(beterogenecHis versus hcxTK>^neotis), ami the seccxKi low). Toe (k^^endent vari^l^ w^ 

achievement, time cm task, and auiajdes toward inAnicticHial ctelivery sy^m, subject matter, and team work. 

Results 

Achievement 

Means and standard deviations ^hievement scc^ies are presented in Table 1. High ability students 
(M=s30.13) pcrfcMined better on the posttest than low ability students (M=25, 65). Also, the overall mean 
score for heterogeneous groups was slightly higher than the overall mean score for homogeneous groups 
(M«28.63 and M=27. 15, respectively). 

TaWel 

Means and Standard Deviations for Posttest Scores 



Omumng 



Ability 


Homogojeous 


Heterogeneous 


Total 


High 








Mean: 


30.45 


29.80 


30.13 


SD: 


2.61 


3.02 


2.80 


N; 


20 


20 


40 


Low 








Mean: 


23.85 


27.45 


25.65 


SD: 


5,15 


3.79 


4.82 


N: 


20 


20 


40 


Cwnbined 








Mean: 


27.15 


28.63 


27.89 


SD: 


5.24 


3.59 


4.52 


N: 


40 


40 


80 



Two-way ANOVA results yielded a significant main effect for audent ability E(l,76)=28.19, 
jK.OOl. The main efTa:t for type of grouping, on the other hand, was not significant E{U6>=3.06, e>.084. 
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The inio^on between ability kkI group ctsrposition was also signifj»ni £(1. 76>=6.36, ii<.014. Figure 1 
projects these results. 

Scores 

35- 

High 

30- 
25 - 

Low 

20- 



1 — 1 

Homogeneous Heterogeneous 

Grouping 

figure 1 . Interaction Between Ability and Group Composition on Posttesi SccMies 

One-way ANOVA results revealed that the difference between the achievement of high ability 
students in either groups was n<H significant E(lf38)=0J3, e>.47L However, the difference between the 
achievement of low ability students was significant in favor of heterogeneous grouping E(1.38)=633, 
Il<.016. 

TimeonTaslk 

Means and standard deviations for time on-task arc ^wn in Table 2, High ability students used less 
less time (M=33.80) than low ability students (M=540.60). The overall mean for heterogeneous groups was 
smaller than the ovmll mean for homogenous groups (M=34.60 and M=39.80, respectively). 

Table 2 

Means and Standard Deviations for Instructional Time 



Ability 


Homogeneous 


IfctmjgwKois 


Total 


High 








Nkan: 


33.00 


34.60 


33.80 


SD: 


6.05 


4,59 


5.37 


N: 


20 


20 


40 


Low 








Mean: 


46.60 


34.60 


40.60 


SD: 


1.90 


4.59 


7.00 


N: 


20 


20 


40 


CcHnbined 








Mean: 


39.80 


34.60 


37.20 


SD: 


8.19 


3.53 


7.08 


N: 


40 


40 


80 
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Two-^«y ANOVA results yielded a signifK^i main effect for both ability E(1.76)= 44,g7, ii<000 
and type of gnmK<ng f (L76)=26.24, p<OOL Tte inier^tion effect was also significant E(i.76)=44.87, 
jkOOO* Figure 2 stK)ws these tclaticmships. 



Time 

50 - 




Homogeneous Heterogeneous 
Grouping 

Figure 2 . Interaction Between Ability and Group Compositicm on Instructional Time 

One-way ANOVA results for the follow-up ccwnfiiwiscms reveal^ that the dificrence in the amount of 
instnKTtional time for high ability students in either groups was not significani E(138)==0.89, |i>J52, On 
the other hand, the difference between low ability students was significant, suggesting the efficiency of 
heterogeneous grouping E(138>= 116.52, ji<.00h 

Attitudes 

Mbans and standard deviations fOT attitude scores are lepor^ Overall, the mean attitude 

scOTe for low ability students was higher (M=88»47) than the mean attitude score for high ability students 
(M=85*03). Similarly, heterogeneous ability grouping rei^ulted in higher mean attitude score than 
hOTiogcncous groupng (M=S730 and M=86.20, respectivdy), 

Table3 

Means and Standard Deviations for Attitude Scores 



£imu2mg 



Ability 


HomogenecHis 


HeterogenecMis 


Total 


High 








Mean: 


87.30 


82.75 


85.03 


SD: 


9.54 


12.78 


11.37 


N: 


20 


20 


40 


Low 








Mean: 


85.10 


91.85 


88.47 


SD: 


9.94 


10.96 


10.88 


N: 


20 


20 


40 


Combined 








Mean: 


86.20 


87.30 


86.75 


SD: 


9.68 


12.62 


11.19 


N: 


40 


40 


80 
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Two-way ANOVA results yiel^ no sagnificant main effect (ix i^nlity E(1.76>=2.01, J2>.160 and 
type <rf gnminng E(1,76H).20, ji>.652. HowevCT, the int»m;ticm effect was significant E(l»76)=5.40, 

We also tested whetlKTtfiefe was a signiTic^tdiffeneii^ questi(Minaire. 
Neither the main effect for subcategories f(1.76)=1.37,p>.256, nor the interaction effects r(l,76)=0.50. 
P>.610 (abiUty by subcaiegffly);E(1.76)=0.98, j?>.376 (grouping by subcategory); andf (IJ6)=2.34, p>.099 
(^ility by grouping by aibcategcny) were significant This situation is refkcted in I^gure 3. 

Scores 




I I 

Homogeneous Heterogeneous 

Grouping 

F jjgurc } . Interaction Between Abiliiy and Group CumpositicKi on Attitude SccKts 

One-way ANOVA results for fcrflow-up ccinp^^ns revealed that the difference between the mean 
attitude score for high ability students in eiihe groups was not significant E(138)=1.89» ji>.177. On the 
other hand, (be difference between the meari attitude scx^c for low ability students was significant in favor of 
heterogeneous grouping HI 38)= 5.66, p<.022. 

Discussion 

This study examined the effects of homogeneous versus l^terogeneous ability grouping on student 
performance, time on task, and attitudes toward delivery system, subject matter, and group work during 
interactive videodisc instruction in elementary science. At the etMJ of the lesson, the students completed a 
po^test and an attitude qoestionnaiic. 

Results of the study showed that hcterogffleous ability grouping was not detrinKntal fw achievement, 
regardless of students* ability levels. There was no significant difference in the p^ormance of high-ability 
imKlents in either groups. However, homogeneous ability grouping was ctetrimental fm the achievement of 
low-ability stuctents. This is consistent with the findings of some cHher stiKlies (Goldman, 1965; Hooper & 
Hannafin, 1988; Johnson & Johnson, 1989; Swing & Peterson, 1982; Webb, 1982). One possible 
explanation fa this result would be that boniog^ieously grouped low ability Su(fents may ncH be capable of 
suppcKling each other's learning needs. They may also perceive their paitrers as not being able to find and 
explain better solution proposals to the di^iculties of the group. On the othc^ hand, high-^ility students in 
iKMnogeneous groups may overestimate each (Hh^'s inteltectual power. As Webb (1988) suggests, they may 
mistaJcenly assume that everyone in the group understands the task and therefore may interact less efficiently. 
Future research should test the validity of these speculations by COTifmring peer interaction within 
hoD[K>geneous groups. 

Although homogCTeous high ability groups spent less instiwtional time than heterogenous groups, 
the differeiKe was not statistically significant However, low ability iKHnogoieous groups consistently used 
more time on task than heterogeneous groups. This, in general, suf^x^ts the notion that heterogeneous 
groups arc more efficient for less-able students than homogeneous groups (Hooper & Hannafin, 1988; Webb 
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& CulUan. 1983). The reason might be that members of heterogeneous ability groups show higher 
undeistanding and employ better teaming strategies in accomplishing the mutual task. As a result of 
interacting with their more-able partners in heterogeneous groups, low-ability students may acquire better 
problem solving sfcUls. The use of more efficient strategies can acceterate slow learners in heterogeneous 
groups and reduce tte time oo task. On the other band, homogeneous tow abiUty groups cannot take 
advantage of divasity which helps tfion avokl typcal mi^Aes and save time. 

Tlie results of the present sii«!y also demonstrated th« hctenjgeneotts ability 
positive attitudes toward instructional delivery system, subject matter, and team work than homogeneous 
Souping. The difference is particularly noticeabte for low abiUty students in mixed groups, without an 
accompanying (tecrcmeni for their high-abUity grouproaies. Homogeneous low abiUiy groups reported the 
towest attitude scores than the other three groups, but the difference between high abiUty students m either 
groups was not significant This ^recs with the findings of previous research (Hooper & Hannafin, 1991; 
Kon, Johnson. & Maruyama. 1983; Webb, 1983). Pahaps, low-abiUty students in heier^a^ groups 
feel more supported and satisfied than od)«stu£teits. They may also fed privileged because their high ability 
gioupmatcs are always available to help them. This special care, encouragement, liking, and muuial trust m 
h^oogenems groups may jKwwHe better social rclatiOTshqw anong group monbos. 

Conclusion 

Although emerging interactive technologies a.e gradually taking place in schools, educators arc still 
facing a serious dilemma. They are either to find more effective ways of using these technologies in the 
classroom or to Umii the access by large groups of suidents. Interactive videodisc is no exception. 
Fortunately, however, new methods are being successfully developed for the effective use of interactive 
videodis: sy^ems. Coc^raiive learning is raie of them. 

In general, advoc^es of coq)er^ve teaming rec«nrocnd that studeras be grouped heterogencously. 
However, the benefits of heterogeneous grouping have not been clearly established. Some claim that 
heterogeneous ability grouping supports the needs of one group at the expense of another. There is also 
substantial evidence suggesting that heterogeneous grouping is effective for all students. The results of this 
study siqjports the latter view. That is, heterogeneous grouping is more effective and efficient than 
homogeneous grouping. Thus, instractional designers and classroom teachers should consider using 
heieiogeiKXHis groups when designing co<^>erative videodisc environments. 

It is a fact that homogeneous grouping is still a common practice in public schools. Unfortunately, 
educators tend to continue this trend. Therefore, future research shouW focus on (teveloping more effecuve 
interventions within homogeneous learning groups. One of the potential variables that should be investigated 
further is the impact of exercising learner control during cooperative group work. Future research should also 
examine the effects <rf manipulating group size. 
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